INTRODUCTION
Chlorine, bromine and iodine crystallize at room temperature and about 4 GPa in the same orthorhombic structure (Dj^ -Cmca) and are normally considered as simple molecular crystals (1).
Earlier investigations of iodine under pressure report two transitions up to 30 GPa: I) a continuous transition into a metallic state (2-6) around 18 GPa and II) a first order structural transition at 20 GPa with molecular dissociation to a monoatomic form (7, 8) . A similar behaviour can be expected also for bromine and chlorine and the present study intends to give first estimates for the respective transition pressures in these substances.
EXPERIMENTAL
Chlorine and bromine were investigated up to 45 GPa in a gasketed diamond anvil cell by energy dispersive X-ray diffraction with synchrotron radiation. The experimental techniques have been described in detail elsewhere (9) . The solid samples of chlorine and bromine were filled into the gasket at liquid nitrogen temperatures (10) . The use of nitrogen as pressure transmitting medium leads to nearly hydrostatic conditions over the whole pressure range (9) . The pressure was measured by the Ruby Ri-fluorescence method with the calibration constant of 365pm/GPa (11) .
RESaTS
Neither chlorine nor bromine show phase transitions in the pressure range up to 45 GPa at room temperature. The compression of chlorine and bromine is represented in fig. 1 together with previous data (8) for iodine, whereby the unit cell volume V for each element js scaled by the bond length L of the free molecules to arrive at scaled volumina V = V/L 3 , which allow for a better comparison in corresponding states.
If one fits these room temperature equation of state data with the two parameter Birch equation (12) using the known scaled volume at ambient condition VS-r, one obtains for the bulk moduli at ambient condition Bj! T and for their pressure dependences B 0 ' the values which are given in the second and third column of 
Two parameter f i t i
The l a r g e s t a t i s t i c a l egrors o f these values i n t a b l e 1 r e s u l t from a s t r o n g c o r r e l a t i o n o f B0 and B i n a B i r c h f i t . These c o r r e l a t i o n s are i l l u s t r a t e d i n f i g . 2, which represents the l o c i o f constant standard deviations as " e r r o r e l l i p s o i d s " . Thia f i g u r~, shows more c l e a r l y than tab. 1 t h a t t h e expected systematics of B and B may be j u s t masked by t h e i r strong c o r r e l a t i o n s . I t appears t h e r e f o r e more reasonable t o compare the B0 -values, whdfh are obtained by a one parameter f i t using a constant avegpge RTvalue f o r B , as i n d i c a t e d by the v e r t i c a l l i n e i n f i g . 2. The value B = 5.2 leads then t o the data i n the f o u r t h column o f t a b l e 1. Since the m e l t i n g temperatures o f c h l o r i n e and bromine are below room temperature a t ambient pressure, one may want t o compare t h e b u l k moduli o f these elements a t zejo pressure and temperature:
. O r orthorhombic l a t t i c e would approach t h e value L o f the f r e e molecules. Fig. 3 shows i n f a c t t h a t t h i s parameter decreases s t r o n g l y i n i o d i n e under pressure down t o a c r i t i c a l value A t = 0.11 a t the f i r s t order phase t r a n s i t i o n t o t h e monoatomic phase. For a reasonable comparison w i t h bromine and c h l o r i n e , f i g . 3 represents the v a r i a t i o n o f these asymmetry parameters w i t h respect t o the scaled volumina V.
Apparently f i g . 3 shows a common v a r i a t i o n f o r a1 1 three substances and one may therefore speculate t h a t a l s o bromine transform a t the same value a t = 0.11 i n t o monoatomic phases. This assumption gives as f i r s t estimates f o r these t r a n s i t i o n pressures P t = 58(6) GPa f o r bromine and P t = 140(30) GPa f o r c h l o r i n e i n good agreement w i t h recent Raman studies on these substances (13) .
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